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1 . An isolated nucleic\acid encoding a protein which binds CD28 or CTLA4 
comprising a contiguous nucleotide>sequence derived from at least one T cell costimulatory 
5 molecule gene, the nucleotide sequence represented by a formula A-B-C-D-E wherein 



A comprises a nucleotide\equence of at least one first exon of a T cell 
costimulatory molecule gene, wherdni the at least one first exon encodes a signal 
peptide domain, 

B comprises a nucleotide sequence of at least one second exon of a T cell 
costimulatory molecule gene, wherein the at least one second exon encodes an 
immunoglobulin variable region-like domain, 

C comprises a nucleotide sequenceW at least one third exon of a T cell 
costimulatory molecule gene, wherein the a\least one third exon encodes an 
immunoglobulin constant region-like doma 

D comprises a nucleotide sequence of at least one fourth exon of a T cell 
costimulatory molecule gene, wherein the at lea^t one fourth exon encodes a 
transmembrane domain, and 

E comprises a nucleotide sequence of at leaW one fifth exon of a T cell 
costimulatory molecule gene, wherein the at least orie fifth exon encodes a 
cytoplasmic domain, 



15 




with the proviso that E does not comprise a nucleotide sequenckselected from a group 
consisting of SEQ ID NO:25, SEQ ID NO:27, SEQ ID NO:29 an\d SEQ ID NO:31. 



The isolated nucleic acid of claim 1 which is a cDNA. 



cDNA. 



The isolated nucleic acid of claim 2 which comprises a coding region oflhe 



35 



4. The isolated nucleic acid of claim 1, wherein the nucjetmae sequence is 
derived from a T cell costimulatory molecule gene encodjng-ST^L 

5, The isolated nuclejc^eid^fclaim 4; wherein B7-1 is murine. 
6 - ^-"The isolated nucleic acid of claim 4, wherein B7^1 is human. 

7. The isolated nucleic acid of claim 5, wherein E comprises a nucleotide 
sequence sho wn in SE P ID NO:4. 
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8. The isolated nucleic acid of claim 5, wherein E comprisesanucleotide" 
sequence encoding an amino acid sequence shown in SEQ ID NO:5. 
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9. An isolated nucleic acid encoding a protein which binds CD28 or CTLA4 and 
is encoded by a T cell costimulatory molecule gene having 

at least one first exon encoding a first cytoplasmic domain comprising a nucleotide 
sequence selected from the group consisting of a nucleotide sequence of SEQ ID NO:?5\ 
SEQ ID NO:27, SEQ ID NO:29 and SEQ ID NO:3 1 , and 

at least one second exon encoding a second cytoplasmic domain, 
wherein the isolated nucleic acid comprises a nucleotide sequence encoding^the second 
cytoplasmic domain. 



SI 



fU 



15 cDNA. 



10. The isolated nucleic acid of claim 9 which comprises a coding region of < 



11. The isolated nucleic acid of claims which does not comprise a nucleotide 
sequence encoding the first cytoplasmic domain. 
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12. The isolated nucleic acid of claim 9 wherein the T cell costimulatory molecule 
gene is B7-1. 



1 3 . The isolated^ucleic acid of claim 1 2 wherein B7- 1 



is murine. 
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1 4. The-isolated nucleic acid of claim 1 2 wherein B7- 1 is human. 



1 Syr An isolated nucleic acid encoding a protein which binds CD28 or CTLA4 
comprising a nucleotide sequence shown in SEQ ID NO: 1 . 



30 / 16 - An isolated nucleic acid encoding a protein which binds CD28 or CTLA4 
comprising a nucleotide sequence shown in SEQ ID NO:3. 

1 7. An isolated nucleic acid^icodi n/a cvtoplasmic dmnAiiw^^^ fr 0m 
y j>rotein which binds Cm 3^^¥i^C^&c acid con^l^T^^ 
35 shown in^S£Q^D_NOi4r 
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18. An isolated protein which binds to CD28 or CTLA4 having an amino acid 
sequence derived from amino acid sequences encoded by at lefest one T cell costimulatory 
molecule gene, the protein comprising a contiguous amino acid sequence represented by a 
formula A-B-C-D-E, wherein 

A, which may or may not be present, comprises an amino acid sequence of a 
signal peptide domain encoded by at least one exon of a T cell costimulatory molecule 
gene, 

B comprises an amino acid sequence of an immunoglobulin variable region- 
like domain encoded by at least one exon of afT cell costimulatory molecule gene, 

C comprises an amino acid sequence/of an immunoglobulin constant region- 
like domain encoded by at least one exon o/aT cell costimulatory molecule gene, 

D comprises an amino acid sequence of a transmembrane domain encoded by 
at least one exon of a T cell costimulator/ molecule gene, and 

E comprises an amino acid sequence of a cytoplasmic domain encoded by at 
least one exon of a T cell costimulator/ molecule gene, 



with the proviso that E not comprise an am/no acid sequence selected from the group 
consisting of SEQ ID NO:26, SEQ IEtWqE28, SEQ ID NO:30 and SEQ ID NO:32. 



19. The isolated protein^ 



im 18 which is B7-1. 



20. The isolated protein of claim 1 9 which is murine. 



2 1 . The isolated proteM of claim 1 9 which is human. 



22. The isolated 
shown in SEQ ID NO:5. 



protein of claim 20, wherein E comprises an amino acid sequence 



23 . An isolated Protein which binds CD28 or CTLA4 and is encoded by a T cell 
costimulatory molecule gene having 

at least one first exon encoding a first cytoplasmic domain comprising an amino acid 
sequence selected from the group consisting of an amino acid sequence of SEQ ID NO:26, 
SEQ ID NO:28, SEQ ID NO:30, and SEQ ID NO:32, and 

at least one second exon encoding a second cytoplasmic domain, 
wherein the T cell costimulatory molecule comprises the second cytoplasmic domain. 



24. 
domain. 



The isolated protein of claim 23 which does not comprise the first cytoplasmic 
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25. The isolated protein of claim/23 which is B7-1 . 

26. The isolated protein of cla^i 25 which is murine. 

27. The isolated protein ofc^aim 25 which is human. 
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28. An isolated protein^ 
sequence shown in SEQ ID NO:2. 



binds CD28 or CTLA4 comprising an amino acid 



29. An isolated cytoplasmic domain polypeptide derived from a protein which 
binds CD28 or CTLA4, the polypeptide comprising an amino acid sequence shown in SEQ 
ID NO:5. 

15 30. A recombinant expression^tor comprising the nucleic acid molecule of 

claim 15. 



31. A host cell which a 




the recombinant expression vector of claim 30. 
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32. An antibody which binds to fojfSIurine B7-1 cytoplasmic domain polypeptide 
of claim 29. / \ 

33 . An isolated nucleic acid encoding a protein which binds CD28 or CTLA4 
comprising a contiguous nucleotide sequence derived from at least one T cell costimulatory 
molecule gene, the nucleotide sequence represented by a formula A-B-C-D-E, wherein 



A comprises a nucleotide sequence oY at least one first exon of a T cell 
costimulatory molecule gene, wherein the at l^ast one first exon encodes a signal 
peptide domain, 

B comprises a nucleotide sequence of at ftsast one second exon of a T cell 
costimulatory molecule gene, wherein the at least\ne second exon encodes an 
immunoglobulin variable region-like domain, 

G comprises a nucleotide sequence of at leasiW third exon of a T cell 
costimulatory molecule gene, wherein the at least one\hird exon encodes an 
immunoglobulin constant region-like domain, 

D, which may or may not be present, comprises aVnucleotide sequence of at 
least one fourth exon of a T cell costimulatory molecule g\ne, wherein the at least one 
fourth exon encodes a transmembrane domain, and 
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E, which may or may not Hie present, comprises a nucleotide sequence of at 
least one fifth exon of a T cell costirkilatory molecule gene, wherein the at least one 
fifth exon encodes a cytoplasmic doirrs 

with the proviso that A does not comprise a nucleotide sequence selected from a group 
consisting of SEQ ID NO:33, SEQ ID NO:35, Se\iD NO:37, SEQ ID NO:39 and SEQ ID 
NO:41. 




*34~ The isolated nucleic acid of claim 33 whlchls 



DNA. 



35. The isolated nucleic acid of claim 34 which comprises a coding region of the 



36. The isolated nucleic acid of claim 33, wherein the nucleotide sequencers 
derived from a T cell costimulatory molecule gene encoding B7-2 

37. The isolated nucleic acid of claim 36, wherein BT^isrnurine. 

38. The isolated nucleic acid of claim 36, wherein B7-2 is human. 

39. The isolated nucleic acid of cjaim 37, wherein A comprises a nucleotide 
sequence shown in SEQ ID NO: 14. 



40. An isolated nucleie acid encoding a protein which binds CD28 or CTLA4 and 
is encoded by a T cell costimulatory molecule gene having 

at least one first^on encoding a first signal peptide domain comprising a nucleotide 
sequence selected frofn the group consisting of a nucleotide sequence of SEQ ID NO:33, 
SEQ ID NO:35^SEQ ID NO:37 SEQ ID NO:39 and SEQ ID NO:41, and 
atle^St one second exon encoding a second signal peptide domain, 
iirfthe isolated nucleic acid comprises a nucleotide sequence encoding the second signal 



where 



fptide domain. 



41. The isolate 



42. The isolated nucleic acid of claim 40 ihich does not comprise a nucleotide 
sequence encoding the first signal peptide domain. \ 
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_43. The isolated nucleicacidof cl 
molecule gene is B7-2. 



fereirTtheT cell costimulatory 



44. The isolated nucleic acid of claim 43 wherein B7-2 



is mi 



45. The isolated nucleic acid of claim 43 wherem-B^2 is human. 

46. An isolated nucleic acidejietSdmg a protein which binds CD28 or CTLA4 
comprising a nucleotide sequencje-sfiown in SEQ ID NO: 12. 

47. isolated nucleic acid encoding a signal peptide domain derived from a 
protdnja^ri^nbinds CD28 or CTLA4, the nucleic acid comprising a nucleotide sequence 

-ia-SEQ-fD-NOrWr 



48. An isolated protein which binds CD28 or CTLA4 having an amino acid 
sequence derived from amino acid sequences encoded by at leastW T cell costimulatory 
molecule gene, the protein comprising a contiguous amino aci/ sequence represented by a 
formula A-B-C-D-E, wherein 

A comprises an amino acid sequence of aiignal peptide domain encoded by 
least one exon of a T cell costimulatory moleculfe gene, 

B comprises an amino acid sequence o/an immunoglobulin variable region- 
like domain encoded by at least one exon ofA cell costimulatory molecule gene, 

C comprises an amino acid sequenc/ of an immunoglobulin constant region- 
like domain encoded by at least one exon/f aT cell costimulatory molecule gene, 

D, which may or may not be present, comprises an amino acid sequence of a 
transmembrane domain encoded by at/east one exon of a T cell costimulatory 
molecule gene, and 

E, which may or may not b/ present, comprises an amino acid sequence of a 
cytoplasmic domain encoded by^ least one exon of a T cell costimulatory molecule 
gene, 

with the proviso that A not compri^ an amino acid sequence selected from the group 
consisting of SEQ ID NO:34, SE£$ ID NO:36, SEQ ID NO:38, SEQ ID NO:40 and SEQ ID 
NO: 42. ' 

49. The isolated nfotein of claim 48 which is B7-2. 



50. The isolated protein of claim 49 which is 



murine. 
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5 1 . The isolated protein of claim 49 which is human. 

52. The isolated protein of claim 50, wherehj A comprises an amino acid sequence 
shown in SEQ ID NO; 15. 

53 . An isolated protein which binds CD2£ or CTLA4 and is encoded by a T cell 
costimulatory molecule gene having 

at least one first exon encoding a first signal peptide domain comprising an amino 
acid sequence selected from the group consisting /fan amino acid sequence of SEQ ID 
NO:34, SEQ ID NO:36, SEQ ID NO:38, SEQ IEf NO:40 and SEQ ID NO:42, and 

at least one second exon encoding a second signal peptide domain, 
wherein the T cell costimulatory molecule comprises the second signal peptide domain. 

54. The isolated protein of claim^3 which does not comprise the first signal 
• peptide domain. 

55. The isolated protein of claim 53 which is B7-2. 

56. The isolated protein of daim 55 which is murine. 

57. The isolated protein of claim 55 which is human. 

58. An isolated proteinywhich binds CD28 or CTLA4 comprising an amino acid 
sequence shown in SEQ ID NO: 

59. An isolated sWal peptide domain polypeptide derived from a protein which 
binds CD28 or CTLA4, the polypeptide comprising an amino acid sequence shown in SEO 
IDNO:15. ' 

60. A recombinant expression vecto^mprising the nucleic acid molecule of 
claim 46. 



61. A host cell which comams the recombinant expression vector of claim 



60. 



62. An antibody which bim%£6 the polypeptide of claim 59. 
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. ^ ^^fateehnKasig^g i J encoding a protein comprising alontiguous 

nucleotide sequence derived from at least one T cell costimulatory molecule gene, the 
nucleotide sequence represented by a formula A-B-C-D, wherein 



A comprises a nucleotide sequence of at least one first exonpf<T cell 
costimulatory molecule gene, wherein the at least one first exop^codes a signal 
peptide domain, 

B comprises a nucleotide sequence of at leastpne second exon of a T cell 
costimulatory molecule gene, wherein the at leas>one second exon encodes an 
immunoglobulin constant region-like domain^ 

C comprises a nucleotide sequeijeeof at least one third exon of a T cell 
costimulatory molecule gene, whereifithe at least one third exon encodes a 
transmembrane domain, and 

D comprises a nucleoside sequence of at least one fourth exon of a T cell 
costimulatory molecule^ene, wherein the at least one fourth exon encodes a 
cytoplasmic domaip/ 



20 



64. The^olated nucleic acid of claim 63 comprising a nucleotide sequence shown 
in SEQ ID N£*8. 

65. The isolated nucleic acid of claim 63 comprising a nucleotide sequence shown 
SEOID NO-m- 
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66. An isolated protein having an amino ^id sequence derived from amino acid 
sequences encoded by at least one T cell costimul/ory molecule gene, the protein comprising 

formula A-B-C-D, wherein 



a contiguous amino acid sequence represented 



30 
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A, which may or may not b^present, comprises an amino acid sequence of a 
signal peptide domain encoded b/at least one exon of a T cell costimulatory molecule 
gene, 

B comprises an amino^ckl sequence of an immunoglobulin constant region- 
like domain encoded by at le4t one exon of a T cell costimulatory molecule gene, and 

C comprises an amjno acid sequence of a transmembrane domain encoded by 
at least one exon of a T c/ll costimulatory molecule gene, and 

D comprises an^nino acid sequence of a cytoplasmic domain encoded by at 
least one exon of a T>6ell costimulatory molecule gene. 



Jlr, . ^ lS ° { f d Pr ° tein ° f Cl3im 66 COm P risin 8 ^no acid sequence shown in 

SEQ ID NO:9. f 
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68. The isolated protein of clairn66^omprising an amino acid sequence shown 
SEQIDNOrll. (&C^ 

^^^^^^^^^f^^ ^^encaiSMg a proteirrtraw pijgwg^^ 

nucleotide sequence derived frornaTleasToneTce^ 
nucleotide sequence represented by a formula A-B-C-D, wherein 



in 




A comprises a nucleotide sequence of at least one first exoj 
costimulatory molecule gene, wherein the at least one first < 
peptide domain, 

B comprises a nucleotide sequence of a^least one secqnd^xon of a T cell 



Snd exon encodes an 



costimulatory molecule gene, wherein the afleast one 
immunoglobulin variable region-like domain, 

C comprises a nucleotide s^quence>>fat least one third exon of a T cell 
costimulatory molecule gene, yyherehvthe at least one third exon encodes a 
transmembrane domain, and 

D comprises a nucleotide sequence of at least one fourth exon of a T cell 
costimulatory moleculegene, wherein the at least one fourth exon encodes a 
cytoplasmic dor 

70. ;Fhe isolated nucleic acid of claim 69 comprising a nucleotide sequence shown 
in SEQ IEH<JO:62. 



in 



SEQ 



71 > — 3 ; hc-iSoTated nucleic acid of claim~69~compnsmg a nucgoliaese^neTice-s^owQ_ 



72. An isolated protein having an amino a/d sequence derived from amino acid 
sequences encoded by at least one T cell cosfimula/ry molecule gene, the protein comprising 
a contiguous amino acid sequence represented bv4 formula A-B-C-D, wherein 



;, comprises an amino acid sequence of a 
one exon of a T cell costimulatory molecule 



A, which may or may not^be^resent 
signal peptide domain encoded /Dy^gTleast 
gene, 

B comprises an amino /cid sequence of an immunoglobulin variable region 
like domain encoded by at least one exon of a T cell costimulatory molecule gene, and 

C comprises an ahyho acid sequence of a transmembrane domain encoded by 
at least one exon of a T cell costimulatory molecule gene, and 
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D comprises an amino acid sequence off a cytoplasmic domain encoded by at 
least one exon of a T cell costimulatoiy molecule gene. 



73. The isolated protein of claimT^comprising an amino acid sequence shown 
5 SEQIDNO:63. 



in 



74. The isolated protein ofolaim 72 comprising an amino acid sequence shown 
SEQ ID NO:65. 



in 



10 75. A recombinant expression vector^uwj&prising the nucleic acid molecule of 

claim 69. 
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76. A host cell which contains the recombinant expression vector of claim 75. 





